
From: Chris Hill
To: Robert Puls/ADA/USEPA/US@EPA
Cc: Bert Smith; Cassi Vann; Debby McElreath; Fonda Manwell; 'gflorentino@ene.com'; 'GLukert@ene.com'; John

Satterfield; Michael Overbay/R6/USEPA/US@EPA; Mike Brownell; Nancy Coleman; Steve
Vandegrift/ADA/USEPA/US@EPA; Susan Mravik/ADA/USEPA/US@EPA

Subject: RE: conf call on Mon Nov 21 1 pm CT
Date: 11/21/2011 10:12 AM
Attachments: HFstudyQAP_Produced_Flowback_Sampling_Section 11_21_2011.doc

Bob,
 
Please find the revised draft produced water sampling procedure. CHK originally provided this
document to the EPA on September 19, 2011. As we discussed during our last conference call, CHK
is supplying this draft document for the EPA to reference during the QAPP development. Let me
know if you have any questions.
 
Thanks,
Chris
 
From: Puls.Robert@epamail.epa.gov [mailto:Puls.Robert@epamail.epa.gov] 
Sent: Monday, November 21, 2011 6:54 AM
To: Chris Hill
Cc: Bert Smith; Cassi Vann; Debby McElreath; Fonda Manwell; 'gflorentino@ene.com';
'GLukert@ene.com'; John Satterfield; Overbay.Michael@epamail.epa.gov; Mike Brownell; Nancy
Coleman; Vandegrift.Steve@epamail.epa.gov; Mravik.Susan@epamail.epa.gov
Subject: RE: conf call on Mon Nov 21 1 pm CT
 

Robert W. Puls, Ph.D.
Agency Technical Lead, Hydraulic Fracturing Study
Ground Water and Ecosystems Restoration Division
National Risk Management Research Laboratory, USEPA
P.O. Box 1198 / 919 Kerr Research Dr.
Ada, OK  74820
puls.robert@epa.gov
580-436-8543 (phone)
405-323-8119 (mobile)
_____________________________________

This email (and attachments if any) is intended only for the use of the individual or entity to which it is addressed, and may contain
information that is privileged, confidential and exempt from disclosure under applicable law. If the reader of this email is not the
intended recipient, or the employee or agent responsible for delivering this message to the intended recipient, you are hereby notified
that any dissemination, distribution or copying of this communication is strictly prohibited. If you have received this communication in
error, please notify the sender immediately by return email and destroy all  copies of the email (and attachments if any).
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Produced Water/Fluids Sampling

APPLICABILITY

The information contained in this section applies to produced water/fluids sampling.  Produced water/ fluids are defined as all the fluids that flow to the surface after hydraulic fracturing operations, but prior to the production of natural gas from the well.  The composition of produced water/fluids varies by formation, but is typically a mixture of the return hydraulic fracturing fluid and the existing deep formation groundwater. 


The purpose of the produced water/fluid sampling plan is to collect water quality information to determine disposal options, and to show differences between the produced water/ fluid, and the fluid used in the frac (which is also sampled).    


Sampling of produced water/ fluid will be performed at intervals consistent with the data quality objectives of the study.

PROCEDURE


Produced water/ Fluid Sample Scheduling and Locations

Prior to the sampling event, sampling personnel shall coordinate with the flow-back consultant as to when flow-back is scheduled to begin and arrange the preparation of a sample port on the low pressure side of the flow-back manifold (if possible).  If a sampling port is not available, the flow-back sample may be sampled at an alternative location designated by the flow-back consultant.

  Produced water/ Fluid Sample Collection

The sampling team will consist of one or more experienced individuals that have received training in environmental sample collection techniques, environmental sample collection at natural gas well locations, chain-of-custody documentation, environmental sample preservation, sample packaging, and sample shipment.  


Each sample bottle label will be completed with the sample location identification information, sample date and time, parameter or test name, and name of the sampler.  Sufficient ice shall be taken to the sample collection locations so that filled containers can be placed on ice immediately following sample collection.

Upon arriving onsite, the sample collection team shall discuss the nature of the sampling activities to be conducted and the site conditions with the flow-back consultant to determine site safety issues.  Issues to be discussed may include:


· pressures likely to be encountered during sampling activities, 


· nature of the fluids to be sampled (temperature, additives/chemicals added to well, potential for exposure to liquid hydrocarbons


· chemical hazards


· biological hazards


· equipment hazards


· vehicular traffic hazards


· other site specific hazards


Personnel collecting samples shall use good environmental sample collection techniques and appropriate personal protective equipment (PPE) to ensure samples are safely collected and are representative of the source water.  Sampling personnel must remain aware of surroundings at all times while on-site.  PPE will include, at a minimum, safety glasses, hard hat, steel toe boots, flame resistant clothing, and clean nitrile gloves.  Sampling personnel shall photograph the well and well identification sign, sample location on blow-off line / temporary separator and/or permanent separator, along with any other pertinent site features.

Laboratory contact personnel will schedule the sampling event at the laboratory and will ship pre-cleaned, properly preserved sample containers to the sampling team.  The sampling team may choose to maintain a stock of a limited number of sampling containers.  It is recommended that no more than a one (1) month supply of containers be kept in stock at any given time.  It is very important that any changes in the sampling schedule be communicated to the appropriate laboratory contact personnel.


Sampling personnel shall discuss and arrange appropriate sample collection locations and times with the flow-back consultant prior to sampling.  

Initial Produced water/ Sample:  When flow-back is first initiated, there may not be a separator connected to the flow-back lines.  In order to collect the initial sample, sampling personnel may need to arrange the installation of a valve and sampling port with the flow-back consultant.  The valve and sampling port must be installed on the blow-out line connecting the well to the frac tank.


Mid-Range Produced water/ Sample:  After a few hours/ of flow-back directly to the frac tank, the well will begin to flow-back a small volume of natural gas with the fluid.  At this point a temporary separator is installed to capture and separate gas and water.  Sampling personnel must verify the location of the sampling manifold on the bottom of the temporary separator with the flow-back consultant.  Once the location is verified, the valves on the manifold may be manipulated to collect the produced water/ sample.  Prior to sample collection, the sampling port should be cleared by purging approximately 0.5 gallon of fluid.  

Late Produced water/ Sample:  As the well continues to flow-back, a permanent separator will eventually be setup and installed at the well location.  This location will be used to collect the sample of approximately all the flow-back volume and for other time series samples.  Most separators have two valves (one near the top, and one near the bottom of the separator).  Both these valves should be closed (temporarily) and an additional small valve should be installed where the existing plug is located on the separator.  This additional valve is needed to control the flow during sampling.  Sampling personnel must verify that the temporary valve is properly installed (upstream of the actuator) with the flow-back consultant prior to flow-back.  Mistakenly installing the valve downstream of the actuator could cause an unexpected spike in water and gas pressure during sampling potentially resulting in injury and equipment damage.  Once all valves are installed and verified, the separator valves should be opened, and the temporary valve and sampling port should be used to collect the produced water/ sample.  Prior to sample collection, the sampling port should be cleared by purging approximately 0.5 gallon of fluid.   

All sample containers should be filled directly from the sample port (if available); this may not be possible.  If the sample port is unavailable, the produced water/ fluid sample should be collected in dedicated 5-gallon buckets, 5-gallon buckets with dedicated liners, or dedicated 5-gallon jugs with screw caps.  A peristaltic pump and clean dedicated tubing may be used to transfer produced water/fluid from 5-gallon buckets/jugs into laboratory-prepared sample containers.  Samples for dissolved metals should be filtered before transferring to laboratory sample containers.  Dedicated 0.45 micron, high capacity, polyethersulfone disposable filter capsules will be used for field filtration of dissolved metals samples.  Sample matrix may quickly plug the filter, so ensure adequate stock (recommend approximately 10 filter capsules per sample).


Samples for VOCs may need to be transferred into a dedicated clean unpreserved container, and then transferred into the appropriate VOA vial.  Note:  Zero headspace samples may be impossible due to the surface tension of the matrix.  If possible the VOA vial should be filled directly from the lined bucket.

Field measurements that must be collected for turbidity and temperature are desirable but may not be possible due to matrix interferences.  Sampling personnel shall note the well head pressure and produced water/ rate at the time of sampling.  All containers must be labeled indicating source and contents.


All unused produced water/ fluid must be disposed of into the frac tank specified by the flow-back consultant.        

Hydraulic Fracture Fluid Sampling

APPLICABILITY

The information contained in this section applies to hydraulic fracturing fluid sampling.   The purpose of the frac fluid sampling plan is collect information on the chemical makeup of the hydraulic frac fluids.  A list of the analytes should be reviewed and additional parameters added based on the chemicals utilized in the specific fluid being used for the well.  The additives utilized vary from site to site and the additives are heavily diluted by fresh water prior to fracturing.  As a result, sampling of the frac fluid is necessary to evaluate any impacts, and also to show differences between the fluid used in the frac, and the produced water/fluids (which is also sampled).    A sample of the source water should be obtained in addition to the hydraulic frac fluid sample in order to differentiate parameters which are associated with recycled source water

PROCEDURE


Frac Fluid Sample Scheduling and Locations

Prior to the sampling event, sampling personnel shall coordinate with the Chesapeake consultant as to when hydraulic fracturing operations will take place.  Sampling personnel must also ensure that the frac service company consultant is aware of the need to collect a sample of frac fluid containing all chemicals. The sample should be dispensed from the blender into a dedicated 5-gallon bucket with liner.  The proppant will drop to the bottom of the bucket before samples are transferred into containers.  In some cases, special mechanical arrangements may need to be made to facilitate collection of the frac fluid sample.


 Laboratory contact personnel will schedule the sampling event at the laboratory and will ship pre-cleaned, properly preserved sample containers to the sampling team.  The sampling team may choose to maintain a stock of a limited number of sampling containers.  It is recommended that no more than a one (1) month supply of containers be kept in stock at any given time.  It is very important that any changes in the sampling schedule be communicated to the appropriate laboratory contact personnel.


Frac Fluid Sample Collection


The sampling team will consist of one or more experienced individuals that have received training in environmental sample collection techniques, environmental sample collection at natural gas well locations, chain-of-custody documentation, environmental sample preservation, sample packaging, and sample shipment.  Approved consultants that can provide suitable personnel trained to conduct this sampling are listed in the following section.

The sampling team will check the shipping container upon arrival to make sure there was no breakage or leakage during transit.  If problems are evident, the laboratory contact personnel will be notified as soon as possible so replacement containers can be shipped.   Each sample bottle label will be completed with the sample location identification information, sample date and time, parameter or test name, and name of the sampler.  Sufficient ice shall be taken to the sample collection locations so that filled containers can be placed on ice immediately following sample collection.


Upon arriving onsite, the sample collection team shall discuss the nature of the sampling activities to be conducted and the site conditions with the frac service company consultant to determine site safety issues.  Please note that only frac service company personnel shall collect the frac fluid sample (details are provided below).  Issues to be discussed with the frac service company consultant may include:


· nature of the fluids to be sampled (temperature, additives/chemicals added to well, potential for exposure to liquid hydrocarbons)


· chemical hazards


· biological hazards


· equipment hazards


· vehicular traffic hazards


· other site specific hazards


Personnel collecting samples shall use good environmental sample collection techniques and appropriate personal protective equipment (PPE) to ensure samples are safely collected.  Sampling personnel must remain aware of surroundings at all times during the frac fluid sampling event.  Hydraulic fracturing operations are an extremely intensive, heavy industrial operation and all personnel must have appropriate PPE while onsite.  Appropriate PPE will include, at a minimum: safety glasses, hard hat, steel toe boots, flame resistant clothing, earplugs and clean nitrile gloves.  Sampling personnel shall photograph the well and well identification sign and other pertinent site features.


All frac fluid sample collection shall be performed by the frac service company employees.  Sampling personnel shall provide two (2) dedicated five-gallon buckets (or jugs) to the frac service company consultant and the buckets shall be filled with approximately four gallons each (eight gallons total) of the frac fluid mixture prior to injection downhole.  Once the samples are collected by the frac service company, the samples shall be immediately returned to the sampling personnel for laboratory preparation and shipping.


Sampling personnel shall use a peristaltic pump and clean dedicated tubing to transfer frac fluid from 5-gallon buckets/jugs into laboratory-prepared sample containers.  Samples for VOCs should first be collected in a dedicated clean unpreserved container prior to filling the VOA vials.  Samples for dissolve metals should be filtered prior to transfer to laboratory sample containers.  Dedicated 0.45 micron, high capacity, polyethersulfone disposable filter capsules  will be used for field filtration of dissolved metals samples.  Sample matrix may quickly plug the filter, so ensure adequate stock (recommend approximately 10 filter capsules per sample).

Due to the matrix interferences, field measurements are limited to turbidity and temperature.  All containers must be labeled indicating source and contents.


Upon completion of sample collection, all unused frac fluid must be disposed of into the frac tank specified by the frac service company consultant.        


Isotopic Methane Sampling From Domestic Water Wells, Surface Waters and Completed Natural Gas Wells.

This section describes the procedures for collecting methane gas or water samples for isotopic analyses from domestic water wells, surface waters, and completed natural gas wells.  

Following is a list of equipment needed to conduct isotopic methane sampling:


· Combustible gas indicator calibrated to methane


· IsoBags,


· Hand pump ,


· Floating gas concentration device for surface water gas collection,


· Disposable tubing (assorted sizes appropriate for connection to gas concentration device, etc.),


· IsoTube,


· IsoTube manifold,


· Well adaptor with associated fittings (must be appropriate for well casings between 4” and 8”) for concentrating gas vapor,


· Field Book,


· 1 Liter isotopic water sample collection bottles with benzalkonium pill

· 5-gallon bucket, white (do not use any color bucket due to the potential for color dyes to interfere),


· Manifold for collection of effervescing water samples and isobags containing benzalkonium pill (water)


· 5-gallon bucket for flow measurement,


· Handheld GPS (3-5m accuracy),


· Calibration gases,


· Tools to access well head (basic tool kit)


· Health and Safety Plan,


· Digital Camera, 


· Watch, and


· 50 foot garden hose.


Replicate equipment must be taken to all jobs sites, and must include the following at a minimum:


· Calibration gases, and

· Combustible gas indicator

Domestic Water Well – Gas Sample for Isotopic Methane

1. Set-up for sampling a safe distance (approximately 20 ft or more) from the well.


2. Calibrate meters and record appropriate information in field book.


3. Monitor gas concentrations during approach to well 


a. STOP if readings above 10% LEL are encountered.


b. Sampling may continue upon approval from the Sampling Team Lead.


4. If <10% LEL, gain access to well (remove well cap, etc) and quickly record the methane concentration via the FID first and then using the LEL.


5. Attach the well adaptor to the well casing (if this is not possible then insert tubing 5-7 feet into the casing and improvise seal).


6. Connect the FID/LEL to the well adaptor for all readings.


7. Check FID and LEL readings and record in the field book.


8. Close the sampling valve.


9. Activate the water well pump to reduce hydrostatic pressure by pumping the well at a low to moderate rate during the sample collection process steps noted below.  This will increase the likelihood of detecting any methane that may be dissolved in the water.


10. Leave the sampling valve closed a minimum of 10 minutes to concentrate vapors.


11. Open the sampling valve, check FID and LEL readings and record in the field book.


12. Close the sampling valve and allow to stand an additional 10 minutes.


13. Open the sampling valve, check FID and LEL readings and record in the field book


14. IF FID and/or LEL readings have stabilized, proceed to step 17.  


15. If not stable, repeat steps 12 and 13 until readings stabilize for a maximum of 4 additional iterations.


16. If no FID or LEL readings are noted, then notify the Sampling Task Manager for further guidance.


17. Connect tubing to sampling valve on well adaptor.


18. Connect hand pump to the opposite end of the tubing.


19. Open sampling valve and pump hand pump as required to purge the line of air.


20. Remove an IsoBag from the shipping container (paint can) and while pumping slowly, insert the male luer fitting on the hand pump outlet into the luer valve on the IsoBag.


21. Fill the IsoBag 2/3 full to allow for expansion during shipping.  


22. Carefully remove IsoBag from the pump.


23. Label the IsoBag with the sampling location, date and time.


24. Record the sample on the Chain-of-Custody and in the field book.


25. Repeat steps as necessary to collect additional samples.


26. Remove tubing and adaptor from the well.  Replace any items removed to gain access to well.


27. Fill out any additional information on the COC


28. Pack sample for shipping and ship to Isotech Laboratories.


29. Transmit copy of COC and field notes to the QA/QC Department.


Surface Water – Gas Sample for Isotopic Methane

1. Position the floating gas concentration device over the bubbling area and proceed similar to the procedure noted in Section on water wells. (Monitor FID and/or LEL readings for increasing trends and collect isotopic sample in IsoBag if methane is suspected based on the reading)  Record all observations in the field book.


Domestic Water Well or Surface Water – Water Sample for Isotopic Methane

1. If a gas sample was just collected from this sample location then water sampling may proceed if directed by Chesapeake.  Otherwise, the well must be pumped to cycle water through the pressure tank prior to sample collection


2. Fill a clean 5 gallon bucket with water.  Preferably from a source that bypasses any water treatment system.


3. Attach a nozzle and a length of tubing to the end of the hose connected to the faucet.  Keep the flow rates low to moderate.


4. Remove the cap from the 1Liter Isotopic sample bottle and fill it with water.  Once the bottle is filled, immerse it in the 5 gallon bucket with the fill tubing at the bottom of the bottle.  Continue water flow rate until another 2 volumes of water have been displaced from the bottle.


5. Slowly lift the tubing out of the bottle and immediately cap the bottle under the water.  No air must be allowed into the 1L bottle.


6. Pack the bottle on its SIDE in loose, wet ice and ship to Isotech Laboratories, Inc. under chain-of-custody control.  THE SAMPLE BOTTLE MUST BE PACKED ON ITS SIDE.


7. Effervescing groundwater samples collected for molecular & isotopic analyses should be collected in  IsoBags™ developed by Isotech.  These type of samples have traditionally been collected via the submerged bottle technique, however, the concern with the submerged bottle technique for effervescing groundwater samples is that without knowing the volume of water that passed through the sample bottle, and with the creation of a head space in the bottle through sampling, an overestimation of dissolved phase methane in the water could be determined by the laboratory.  Samples obtained using IsoBags™ should be collected using a sampling device that contains a pressure gauge, and separate sampling and purge valve lines as provided in the attached photograph.  Sample collection in IsoBags™ also eliminates the need to submerge the sample container.  Simply collect the sample in the IsoBags™ (2 bags per sample) through the sampling  line of the sampling device.  Proper purging of the groundwater supply is important to this sampling technique. Care in shipping must be taken when using the IsoBags™ to avoid leakage.

8. Transmit copy of COC and field notes to the QA/QC Department.


Completed Gas Well


1. Meet Chesapeake’s representative at site.


2. The representative is responsible for supplying the appropriate sampling containers (IsoTube) and the sampling manifold (IsoTube manifold).


3. Remove IsoTubes from shipping container and label with sample information. Critical information to record is the casing interval of gas sample.

4. Transfer the labeled IsoTube to client representative and observe sample collection.  Observations should be noted in a bound field book.


5. Receive filled IsoTube from representative and return to shipping container.


6. Complete COC in conjunction with representative.


7. Pack sample for shipping and ship to Isotech Laboratories.


8. Transmit copy of COC and field notes to QA/QC Department.


Records

The details of each sampling event shall be recorded in a bound field book and any applicable field forms.  Any field forms completed must be notated in the field book.  At a minimum, the following information shall be recorded:


· Site location,


· Site description (include sketch as appropriate),


· Weather conditions (temperature, wind, precipitation, etc.),


· Homeowner’s use of water in the preceeding twelve hours,


· Sample Identification,


· Date and time of sample collection,


· Names of individuals present at sampling site, and


· Field meter identification along with appropriate calibration information:


· Lot numbers and expiration dates for all standards, and 


· All calibration results and calibration re-check values.


Photographs shall be taken of each sample location during sampling activities for field documentation.  The photo number must be recorded with a description in the field book.
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